Role of astrocyte-derived tissue-type plasminogen activator in the regulation of endotoxin-stimulated nitric oxide production by microglial cells.
In mixed glial cell cultures from cerebral cortices of newborn rats, endotoxin induces nitric oxide (NO) production in microglial cells. Earlier we demonstrated that endotoxin induced NO production by microglial cells is inhibited in the presence of astroglial cells by transforming growth factor beta (TGFbeta). Both microglial and astroglial cells produce TGFbeta in a biologically inactive form, which can be activated by plasmin generated by plasminogen activators (PA). In the present paper we describe studies on the mechanism by which glial cells may activate inactive TGFbeta and its potential inhibitory effect on NO production by microglial cells. Inhibition of plasmin increased NO production in endotoxin-treated mixed glial cell cultures. Subsequently, antibodies against tissue-type plasminogen activator (tPA) increased NO production in endotoxin-treated mixed glial cell cultures while amiloride, an inhibitor for urokinase (uPA), had no effect. We hereby concluded that tPA is the crucial PA involved in plasmin production resulting in inhibition of NO production in mixed glial cell cultures. Zymography and Northern blot analysis of purified astroglial, microglial, and mixed glial cell cultures demonstrated that astroglial cells produce tPA and a plasminogen activator inhibitor (PAI-1) and are thereby responsible for the production of plasmin which may activate the inactive TGF in these cultures. In conclusion, astroglial-derived tPA plays a major role in the inhibition of NO production by endotoxin-treated microglial cells through enhanced plasmin production and possible subsequent TGFbeta activation.